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(57) ABSTRACT

A wireless communication apparatus which performs wire-
less communication with onboard information equipment
installed in a vehicle includes: receiver that receives media
data from the onboard information equipment; playback
processing unit that outputs the media data the receiver
receives; communication state retaining unit that retains a
communication state between the onboard information
equipment and wireless communication apparatus; usage
situation deciding unit that decides a usage situation of the
wireless communication apparatus from the vehicle sur-
rounding information and generates usage situation infor-
mation; quality deciding unit that decides the quality of the
media data using communication state information retained
in the communication state retaining unit and the usage
situation information generated by the usage situation decid-
ing unit; and transmitter that transmits the quality generated
by the quality deciding unit to the onboard information
equipment as media data quality information.

8 Claims, 8 Drawing Sheets
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1
WIRELESS COMMUNICATION APPARATUS

TECHNICAL FIELD

The present invention relates to a wireless communication
apparatus mounted on a vehicle such as a car.

BACKGROUND ART

Demand for communication between onboard informa-
tion equipment and an in-vehicle wireless communication
apparatus by incorporating a wireless communication func-
tion in the onboard information equipment has been grow-
ing. For example, it is conceivable to hear and watch music
data and video data in the onboard information equipment
such as a car navigation system (car navigation) on a
wireless communication apparatus on a rear seat. It is further
conceivable to operate a car navigation or to listen to a
digital broadcast received by the onboard information equip-
ment on the wireless communication apparatus.

As for connection between such onboard information
equipment and the in-vehicle wireless communication appa-
ratus, it is considered to use a wireless LAN. The term
“wireless LAN” refers to a technique that utilizes
IEEE802.11b/g/n or the like which is created by interna-
tional standardization activity, and is used in personal com-
puters and game platforms as well.

Communication using a wireless LAN is widely used:
wireless LAN routers are installed in offices and homes and
are used for connecting to personal computers. In addition,
public wireless LAN spots have been increasing recently as
places that enable using a wireless LAN out of doors.

However, if another wireless LAN network exists in the
surroundings, there are some cases where communication
conditions deteriorate and sufficient usable band cannot be
reserved (see FIG. 2(a)).

In addition, when the volume of media data like music
and video data to be transmitted increases such as when an
increasing number of wireless communication apparatuses
are connected, there are some cases where sufficient bands
required are not reserved for the individual data (see FIG.
2(b)).

Accordingly, it becomes necessary to control band allo-
cation for carrying out the individual media transmission.

Up to the present, techniques for controlling bands in the
transmission of the media data have been proposed as to the
onboard information equipment. For example, a Patent
Document 1 discloses a method of transmitting and using a
plurality of pieces of multimedia information safely in a
vehicle within a limited frequency band in an in-vehicle
multimedia information provider apparatus. In the Patent
Document 1, a band necessary for the transmission is
assigned successively according to a request, and if there is
a band that terminates its use, the allocation of the bands
currently in use is altered in such a manner that the vacant
bands are not divided. In addition, an order of priority of the
transmission information is determined in advance so that
when the data with a priority like a telephone conversation
occurs, the band allocation to all the transmission data is
relinquished once to allocate a band to the high priority data.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Patent Laid-Open No.
2003-92572.
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2
DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

However, the conventional technique as described in the
Patent Document 1 carries out data transmission in accor-
dance with the order of priority determined for each trans-
mission information, and does not take account of the usage
situation of a user, offering a problem of being unable to
perform appropriate band allocation. In addition, since avail-
able bands are fixed, it has a problem in that when the
available bands alter because of the influence of another
wireless network occurring at wireless communication, it
cannot deal with that.

The present invention is implemented to solve the fore-
going problems. Therefore it is an object of the present
invention to provide a wireless communication apparatus
capable of carrying out appropriate band allocation suitable
for the usage situation of a user even when the available
bands alter and communication conditions deteriorate in the
wireless communication apparatus that receives media data
like music and images from the onboard information equip-
ment like a car navigation system through wireless commu-
nication.

Means for Solving the Problems

To accomplish the foregoing object, a wireless commu-
nication apparatus in accordance with the present invention
comprises, in a wireless communication apparatus that car-
ries out wireless communication with onboard information
equipment installed in a vehicle, a receiver that receives
media data from the onboard information equipment; a
playback processing unit that outputs the media data the
receiver receives; a communication state retaining unit that
keeps communication state information between the
onboard information equipment and the wireless communi-
cation apparatus; a usage situation deciding unit that decides
a usage situation of the wireless communication apparatus
from vehicle surrounding information, and generates usage
situation information; a quality deciding unit that decides
quality of the media data using the communication state
information retained in the communication state retaining
unit and the usage situation information generated by the
usage situation deciding unit; and a transmitter that transmits
the quality generated by the quality deciding unit to the
onboard information equipment as quality information of the
media data.

Advantages of the Invention

According to the wireless communication apparatus in
accordance with the present invention, it determines the
quality of the media data in conformity with the usage
situation of a user rather than with the fixed priority based
on the data classification, thereby being able to carryout
appropriate band allocation suitable for the usage situation
of the user. In addition, even when the influence from
another wireless network changes because of the movement,
deciding the quality of the media data according to the
alteration of the available bands enables carrying out the
band allocation in conformity with that state.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 1 in
accordance with the present invention;
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FIG. 2 is a diagram showing an example when a band
cannot be reserved in the wireless communication apparatus;

FIG. 3 is a flowchart showing quality decision processing
in the quality deciding unit of the wireless communication
apparatus of the embodiment 1 in accordance with the
present invention;

FIG. 4 is a table showing an example of usage situations
contained in usage situation information;

FIG. 5 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 2 in
accordance with the present invention;

FIG. 6 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 3 in
accordance with the present invention;

FIG. 7 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 4 in
accordance with the present invention;

FIG. 8 is a flowchart showing quality decision processing
in the quality deciding unit of the wireless communication
apparatus of the embodiment 4 in accordance with the
present invention; and

FIG. 9 is a flowchart showing quality decision processing
in the quality deciding unit of a wireless communication
apparatus of an embodiment 5 in accordance with the
present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

The best mode for carrying out the invention will now be
described with reference to the accompanying drawings.
Embodiment 1

FIG. 1 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 1 in
accordance with the present invention.

The wireless communication apparatus is installed in a
vehicle such as a car.

In FIG. 1, the wireless communication apparatus 1 com-
prises a communication unit 11, a communication state
retaining unit 12, a playback processing unit 13, a usage
situation deciding unit 14, and a quality deciding unit 15.

In addition, the communication unit 11 comprises a
receiver 111 and a transmitter 112.

Furthermore, in FIG. 1, the wireless communication appa-
ratus 1 carries out wireless communication with onboard
information equipment typified by a car navigation system.

In the wireless communication apparatus 1, the receiver
111 of the communication unit 11 conducts wireless com-
munication with the onboard information equipment, and
receives media data such as music data and video data
(image data) from the onboard information equipment. For
example, it receives the media data such as music, video
images and navigation pictures the onboard information
equipment retains, and terrestrial digital broadcasts. In addi-
tion, the receiver 111 transmits the media data received from
the onboard information equipment to the playback process-
ing unit 13, and transmits the communication state between
the onboard information equipment and the wireless com-
munication apparatus such as an error and omission of the
data found during the reception of the media data to the
communication state retaining unit 12 as the communication
state information. The communication state information
includes the error rate and loss rate of a packet, for example.

The communication state retaining unit 12 keeps the
communication state information it receives from the
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4

receiver 111. In addition, it transmits the communication
state information to the quality deciding unit 15 as the need
arises.

The playback processing unit 13 supplies the media data
it receives from the receiver 111 to a speaker or a screen. On
this occasion, the playback processing unit 13 decodes the
media data and outputs.

The usage situation deciding unit 14 decides the usage
situation of the wireless communication apparatus by a user
from the vehicle surrounding information, and generates the
usage situation information and transmits it to the quality
deciding unit 15. More specifically, it collects in-vehicle
sound from a microphone, detects the presence or absence of
voice data using a voice recognition technique, removes
music playback data and navigation voice guidance data
from the voice data detected when carrying out the music
playback or navigation voice guidance, and detects the
presence or absence of the voice data. Incidentally, as for a
method of detecting the presence or absence of the voice
data using the voice recognition technique, since it is a
widely known technique, the description thereof will be
omitted here.

If it decides that the voice data is present, it concludes that
conversation occurs in the vehicle, thereby deciding that
they have a conversation.

Incidentally, although the embodiment 1 uses the usage
situation information for deciding that they are in conver-
sation, the usage situation information is also used to decide
that the equipment is talking, noise is occurring, non-direct
viewing is being performed in addition to that they are in
conversation. FIG. 4 shows an example of usage situations
contained in the usage situation information. Incidentally,
the term “music data” refers to the playback data of music
and voice guidance data of navigation.

The quality deciding unit 15 decides the quality of the
media data using the communication state information
retained in the communication state retaining unit 12 and the
usage situation information generated by the usage situation
deciding unit 14.

The transmitter 112 of the communication unit 11 trans-
mits the quality of the media data decided by the quality
deciding unit 15 to the onboard information equipment as
the quality information. The onboard information equipment
alters the quality level of the media data to be transmitted to
the wireless communication apparatus 1 in accordance with
the quality information on the media data the transmitter 112
transmits.

Next, the decision processing of the quality of the media
data by the quality deciding unit 15 will be described
concretely with reference to a flowchart.

FIG. 3 is a flowchart showing the quality decision pro-
cessing in the quality deciding unit 15 of the wireless
communication apparatus of the embodiment 1 in accor-
dance with the present invention.

First, the quality deciding unit 15 acquires the commu-
nication state information from the communication state
retaining unit 12 (step ST100).

Next, the quality deciding unit 15 decides on whether it is
necessary to alter the quality of the media data or not from
the communication state information acquired. More spe-
cifically, it decides on whether a packet error rate (error rate
and loss rate of a packet) contained in the communication
state information is not less than a prescribed threshold (step
ST101).

Thus, it decides on whether the communication condi-
tions deteriorate or not from whether the packet error rate is
not less than the prescribed threshold.
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It the packet error rate is less than the prescribed threshold
at step ST101 (NO at step ST101), the quality deciding unit
15 does not alter the quality of the media data, and assigns
the quality contained in the communication state informa-
tion as it is as the quality information of the media data (step
ST106).

On the other hand, if the packet error rate is not less than
the prescribed threshold step ST101 (YES at step ST101),
the quality deciding unit 15 decides that the communication
conditions deteriorate, and acquires the usage situation
information from the usage situation deciding unit 14 (step
ST102). Incidentally, it is also possible to acquire the usage
situation information before deciding on whether the com-
munication conditions deteriorate or not at step ST101.

Next, the quality deciding unit 15 decides on whether they
have a conversation or not from the usage situation infor-
mation acquired at step ST102 (step ST103).

If it decides at step ST103 that they are not in conversa-
tion (NO at step ST103), it does not alter the quality of the
media data, and assigns the quality information contained in
the communication state information as the quality of the
media data (step ST106).

On the other hand, if it decides at step ST103 that they are
in conversation (YES at step ST103), the quality deciding
unit 15 reduces the quality level of the music data among the
quality of the media data contained in the communication
state information, and assigns the quality after the alteration
to the quality of the media data (step ST104).

In other words, when the usage situation indicates that
they are in conversation, for example, it is conceivable that
the users pay attention to the conversation, and that they do
not care about the degradation in the music data during
playback. Accordingly, the quality deciding unit 15 lowers
the quality of the music data if the usage situation indicates
that they are in conversation.

The quality deciding unit 15 generates the quality infor-
mation in accordance with the quality level it decides at step
ST104 or step ST106 (step ST105), and transmits the quality
information generated to the communication unit 11 (step
ST107).

Incidentally, at the generation of the quality information,
if the packet error rate (error rate and loss rate of a packet)
is improved for a fixed time period after lowering the quality
of the media data level at step ST104, the quality deciding
unit 15 is designed to return the quality information to that
contained in the original communication state information.
In addition, as for the setting processing of the quality
information, when viewing and hearing the next media data,
the quality deciding unit 15 generates new quality informa-
tion again through the foregoing processing from the quality
information contained in the communication state informa-
tion of the media data.

As described above, according to the present embodiment
1, when the communication state deteriorates, it can provide
the quality in conformity with the usage situation of a user
rather than the fixed priority assigned according to the types
of the media data, thereby enabling the onboard apparatus
side to set the band. In addition, reducing the band used
enables increasing the bands available for the transmission
of other media data. Furthermore, even if the influence from
another wireless network changes due to movement, decid-
ing the quality in conformity with the alteration of the
available bands enables the band allocation in accordance
with that state.

Incidentally, although the present embodiment 1 is con-
figured in such a manner as to lower the quality level of the
music data during conversation, since it is conceivable that
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the degree of attention to a picture reduces during the
conversation, it is also possible to lower the quality level of
the video data.

In addition, although the usage situation deciding unit 14
assigns whether they are in conversation in the vehicle or not
as the usage situation in the present embodiment 1, a
configuration is also possible which assigns whether the
equipment is talking (during voice guidance of navigation)
or not as the usage situation. In this case, to detect on
whether the equipment is talking (during voice guidance of
navigation), a configuration is also possible which receives
the information indicating that the equipment is talking from
the onboard information equipment, in addition to the
method of using the voice recognition technique to carry out
the voice detection from the in-vehicle sound the micro-
phone collects.

Furthermore, a configuration is also possible which
includes telephone conversation via a mobile phone as the
usage situation indicating that they are in conversation. In
this case, besides the detection through the voice recognition
using the microphone, a method is also applicable which
receives the connection information from the onboard infor-
mation equipment to detect having a conversation, if the
mobile phone is connected to the onboard information
equipment using a standard such as Bluetooth (a registered
trademark).

Embodiment 2

FIG. 5 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 2 in
accordance with the present invention.

Incidentally, as for the same components as those
described in the embodiment 1, their redundant description
will be omitted.

The present embodiment 2 differs from the embodiment 1
in that the usage situation deciding unit 14 uses the vehicle
information received from the onboard information equip-
ment instead of the input from the microphone to make a
decision of the usage situation. The vehicle information
contains the map information the onboard information
equipment retains, and the operation information of the
onboard information equipment.

The receiver 111 of the communication unit 11 receives
the vehicle information along with the media data from the
onboard information equipment, and transmits the vehicle
information received to the usage situation deciding unit 14.

The usage situation deciding unit. 14 decides a produced
state of in-vehicle noise from the vehicle information deliv-
ered from the receiver 111, and generates the usage situation
information on whether the noise is occurring or not. For
example, when it receives the map information from the
vehicle information, the usage situation deciding unit 14
decides on whether the vehicle is driving through a tunnel or
not from the map information received. If the vehicle is
driving through the tunnel, the noise is expected to increase.
Accordingly, that the noise is occurring is assigned as the
usage situation.

In addition, consider a case of receiving the operation
information of the onboard information equipment as the
vehicle information, and the operation information received
is opening and closing operation information of a window,
for example. If the window is opened, noise will increase
and the usage situation deciding unit 14 decides that noise is
occurring. Likewise, when the operation information
received is the operation information of the wipers, since it
is raining and noise increases, the usage situation deciding
unit 14 decides that noise is occurring.
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In this way, the usage situation deciding unit 14 decides
a usage situation as to whether noise is occurring or not
using the vehicle information received from the receiver
111.

The quality deciding unit 15 decides the quality of the
media data using the usage situation information on whether
the noise is occurring or not, which the usage situation
deciding unit 14 creates. More specifically, if the usage
situation information indicates that the noise is occurring,
the quality deciding unit 15 carries out the processing of
lowering the quality level of the music data. Thus, the
present embodiment 2 differs from the embodiment 1 only
in that the quality decision processing uses the usage situ-
ation that the noise is occurring instead of the usage situation
indicating that they are in conversation.

As described above, according to the present embodiment
2, it is configured in such a manner that it decides on whether
the noise is occurring by deciding the produced state of the
in-vehicle noise from the vehicle information received from
the onboard information equipment, and lowers the quality
of the music data if the noise is occurring. Accordingly, it
can carry out the band allocation of the media data in
conformity with the usage situation of the user, in which
case there is no problem of lowering the quality of music
data because the music becomes hard to hear while the noise
is occurring. In addition, reducing the band by lowering the
quality of the music data can increase the available bands for
other media data.

Embodiment 3

FIG. 6 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 3 in
accordance with the present invention.

Incidentally, the duplicate description of the same com-
ponents as those described in the embodiment 1 will be
omitted.

The present embodiment 3 differs from the embodiment 1
in that when the usage situation deciding unit 14 decides the
usage situation, it decides a direct viewing state on whether
a user watches a picture or not in accordance with an image
taken with a camera installed in the vehicle rather than the
input from the microphone.

The usage situation deciding unit 14 acquires an image of
a user from the camera, and detects the face of the user from
the camera image acquired using an existing facial recog-
nition technique. If the face of the user detected does not
look forward to the picture, the usage situation deciding unit
19 decides that the user does not watch the picture, and
generates the usage situation information of non-direct
viewing. In addition, it decides the direct viewing state to the
picture of the user by using a line-of-sight detection tech-
nique, and if the line of sight is off the picture, it generates
the usage situation information indicating non-direct view-
ing.

In this way, the usage situation deciding unit 14 decides
the usage situation as to whether the user has the non-direct
viewing of the picture or not using the facial image of the
user received from the camera.

The quality deciding unit 15 decides the quality of the
media data using the usage situation information on whether
the user has the non-direct viewing or not, which the usage
situation deciding unit 14 decides. More specifically, if the
usage situation information indicates the non-direct viewing,
the quality deciding unit 15 carries out the processing of
lowering the quality level of the video data. Thus, the
present embodiment 3 differs from the embodiment 1 only
in that the quality decision processing uses the usage situ-
ation indicating the non-direct viewing instead of the usage
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situation indicating that they are in conversation, and in that
it lowers the quality of the video data instead of the quality
of the music data.

As described above, according to the present embodiment
3, it is configured in such a manner that the usage situation
deciding unit 14 generates the usage situation information
on whether the user watches a picture or not in accordance
with an image taken with the camera, and if the usage
situation information indicates the non-direct viewing, the
quality deciding unit 15 lowers the quality of the video data.
Accordingly, it can carry out the band allocation of the
media data in conformity with the usage situation of the user
that no problem arises by lowering the quality of the video
data while the user does not watch the screen. In addition,
reducing the band to be used by lowering the quality of the
video data can increase the available bands for other media
data.

Embodiment 4

FIG. 7 is a block diagram showing a configuration of a
wireless communication apparatus of an embodiment 4 in
accordance with the present invention.

Incidentally, the duplicate description of the same com-
ponents as those described in the embodiment 1 will be
omitted.

The embodiment 4 described below comprises an opera-
tion information retaining unit 16 in addition to the con-
figuration of the embodiment 1 shown in FIG. 1.

The operation information retaining unit 16 keeps the
operation information of the wireless communication appa-
ratus 1, and transmits the operation information to the
quality deciding unit 15. The operation information contains
information about the presence or absence of alteration of
the volume such as turning up and down of the volume.

The quality deciding unit 15 decides the quality of the
media data not only using the communication state infor-
mation received from the communication state retaining unit
12 and the usage situation information received from the
usage situation deciding unit 14, but also using the operation
information received from the operation information retain-
ing unit 16. For example, if the usage situation the usage
situation deciding unit 14 decides indicates that they are in
conversation, and if a user turns up the volume as the volume
operation, it is conceivable that the user regards it more
important to listen to music than the conversation. Accord-
ingly, even if the usage situation the usage situation deciding
unit 14 decides indicates that they are in conversation, if the
user turns up the volume, the quality deciding unit 15 does
not alter the quality of the media data.

Next, the quality decision processing of the quality decid-
ing unit 15 will be described concretely with reference to a
flowchart.

FIG. 8 is a flowchart showing the quality decision pro-
cessing in the quality deciding unit of the wireless commu-
nication apparatus of the present embodiment 4 in accor-
dance with the present invention.

In the following, points of difference from the quality
decision processing shown in the flowchart of FIG. 3 in the
embodiment 1 will be described mainly.

The processing from step ST100 to ST103 of FIG. 8 is the
same as the processing from step ST100 to ST103 of FIG.
3.

When it decides at step ST103 that they are in conversa-
tion (YES at step ST103), the quality deciding unit 15
acquires the operation information from the operation infor-
mation retaining unit 16 (step ST200), and decides on
whether the user turns up the volume or not (step ST201).
More specifically, the quality deciding unit 15 decides on
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whether the operation information received from the opera-
tion information retaining unit 16 contains the alteration
operation of the volume for turning up the volume or not.

If it detects the operation of turning up the volume at step
ST201 (YES at step ST201), the quality deciding unit 15
does not alter the quality level of the music data (step
ST106).

On the other hand, unless it detects the operation of
turning up the volume (NO at step ST201), the quality
deciding unit 15 lowers the quality level of the music data,
and assigns the quality after the alteration as the quality of
the media data (step ST104). As for the processing after that
from step ST105 to ST107, it is the same as the processing
from step ST105 to ST107 of FIG. 3.

Incidentally, although the quality level of the music data
is not altered when the operation of turning up the volume
is detected here, a configuration is also possible which raises
the quality level of the music data or returns it to the normal
level.

In addition, although the embodiment is described by way
of example that alters the quality level at the time of the
volume alteration operation using the usage situation as to
whether they are in conversation or not, a configuration is
also possible which uses such a usage situation that the
equipment is talking or noise is occurring instead of the
usage situation that they are in conversation.

As described above, according to the present embodiment
4, it is configured in such a manner that even if the
communication state deteriorates or users are in conversa-
tion, if a user carries out the alteration operation of turning
up the volume, it maintains the quality of the media data
level by considering that the user pays attention to the music.
Accordingly, it can maintain the media data quality in
conformity with the usage situation of the user.
Embodiment 5

The configuration of the wireless communication appa-
ratus of the present embodiment 5 in accordance with the
present invention is the same as that of FIG. 1 shown in the
embodiment 1.

The points of difference between the present embodiment
5 and the embodiment 1 are that the wireless communication
apparatus 1 generates the user information about the termi-
nal by the usage situation deciding unit 14, and that the
usage situation deciding unit 14 transmits the user informa-
tion of the wireless communication apparatus 1 to the
quality deciding unit 15 along with the usage situation
information of the wireless communication apparatus 1.
More specifically, the usage situation deciding unit 14
generates information on whether the user of the wireless
communication apparatus 1 is a child or not as the user
information set in the wireless communication apparatus 1,
and transmits it to the quality deciding unit 15.

The quality deciding unit 15 decides the quality of the
media data by using the usage situation information and the
user information acquired from the usage situation deciding
unit 14 and the communication state information received
from the communication state retaining unit 12. For
example, even if the usage situation the usage situation
deciding unit 14 decides indicates that they are in conver-
sation, if the user is a child, it is conceivable that the user
will pay attention to a picture or music rather than the
conversation, and hence the quality of the media data is not
altered. The usage situation deciding unit 14 decides on
whether the user is a child or not from a fact, for example,
whether an ID for identifying the user is an ID indicating a
child or not, whether, when a seating sensor for detecting
whether someone takes a seat or not can estimate his or her
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weight to some extent, the weight is within a certain range
or not, whether, when the length of a seat belt can be
detected, the length is within a certain range, and whether
the media data played back is for a child or not.

Next, the quality decision processing in the quality decid-
ing unit 15 will be described concretely with reference to a
flowchart.

FIG. 9 is a flowchart showing the quality decision pro-
cessing in the quality deciding unit 15 of the wireless
communication apparatus of the present embodiment 5 in
accordance with the present invention.

In the following description, points of difference from the
quality decision processing shown in the flowchart of FIG.
3 in the embodiment 1 will be described mainly.

The processing from step ST100 to step ST103 in FIG. 9
is the same as the processing from step ST100 to step ST103
of FIG. 3.

If it decides that they are in conversation at step ST103,
the quality deciding unit 15 acquires the user information
from the usage situation deciding unit 14 (step ST300), and
decides on whether the user is a child or not (step ST301).

If the quality deciding unit 15 decides at step ST301 that
the user of the wireless communication apparatus 1 is a child
(YES at step ST301), it maintains the quality level of the
music data (step ST106).

On the other hand, if the quality deciding unit 15 decides
that the user of the wireless communication apparatus 1 is
not a child (NO at step ST301), it lowers the quality of the
music data, and assigns the quality after the alteration as the
quality of the media data (step ST104). After that, the
processing from step ST105 to step ST107 is the same as the
processing from step ST105 to step ST107 of FIG. 3.

As described above, according to the present embodiment
5, it is configured in such a manner as to alter the quality of
the media data according to a user in such a fashion that
when the user of the wireless communication apparatus 1 is
a child, it does not alter the quality of the media data on the
assumption that the user pays attention to a picture or music
rather than to the conversation. Thus, it can control the
quality of the media data in conformity with the usage
situation of the user in such a manner that it can maintain the
quality preferentially when the user is a child.

Incidentally, when the present embodiment 5 decides that
the user of the wireless communication apparatus 1 is not a
child, it lowers the quality level of the music data. However,
it can be configured in such a manner as to lower the quality
level of the video data, or to lower the quality level of both
the music data and video data as well.

Incidentally, it is to be understood that a free combination
of the individual embodiments, variations of any compo-
nents of the individual embodiments or removal of any
components of the individual embodiments is possible
within the scope of the present invention.

INDUSTRIAL APPLICABILITY

A wireless communication apparatus in accordance with
the present invention decides the quality of the media data
according to the usage situation of a user rather than the
fixed priority based on the data classification, thereby being
able to assign an appropriate band suitable for the usage
situation of the user. Accordingly, it is applicable to a
wireless communication apparatus mounted in a vehicle
such as a car.

DESCRIPTION OF REFERENCE SYMBOLS

1 wireless communication apparatus; 11 communication
unit; 12 communication state retaining unit; 13 playback
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processing unit; 14 usage situation deciding unit; 15 quality
deciding unit; 16 operation information retaining unit; 111
receiver; 112 transmitter.
What is claimed is:
1. A wireless communication apparatus that carries out
wireless communication with onboard information equip-
ment installed in a vehicle, the wireless communication
apparatus comprising:
a receiver that receives media data from the onboard
information equipment, and detects a communication
state between the onboard information equipment and
the wireless communication apparatus;
a playback device that outputs the media data the receiver
receives;
a processor that
keeps communication state information indicating the
communication state detected by the receiver,

decides an in-vehicle situation of the vehicle from
vehicle surrounding information obtained at the
vehicle, and generates usage situation information
indicating the decided in-vehicle situation,

decides whether or not to alter quality to be applied to
the media data, which is transmitted from the
onboard information equipment, by using a combi-
nation of the communication state information and
the usage situation information, and

when a packet error rate contained in the communica-
tion state information is greater than a threshold, the
processor collects in-vehicle sound with a micro-
phone as the vehicle surrounding information, gen-
erates the usage situation information on whether to
be in conversation or not from the in-vehicle sound,
and decides to lower the quality of the media data
when the usage situation information indicates being
in conversation; and

a transmitter that transmits information indicating the
quality decided by the processor to the onboard infor-
mation equipment.

2. The wireless communication apparatus according to

claim 1, wherein

when the packet error rate contained in the communica-
tion state information is less than the threshold, the
processor decides not to alter the quality of the media
data.

3. The wireless communication apparatus according to

claim 1, wherein

when the packet error rate contained in the communica-
tion state information is greater than the threshold, the
processor generates the usage situation information on
whether noise is taking place or not from the vehicle
information received from the onboard information

12

equipment as the vehicle surrounding information, and
decides to lower the quality of the media data when the
usage situation information indicates that the noise is
taking place.
5 4. The wireless communication apparatus according to
claim 1, wherein
when the packet error rate contained in the communica-
tion state information is greater than the threshold, the
processor generates the usage situation information on
whether a user watches a screen or not from an image
taken with a camera as the vehicle surrounding infor-
mation, and decides to lower the quality of the media
data when the usage situation information indicates that
the user does not watch the screen.
5. The wireless communication apparatus according to
claim 1, wherein the processor
retains operation information of the wireless communi-
cation apparatus, and
decides the quality of the media data using not only the
communication state information and the usage situa-
tion information, but also the operation information.
6. The wireless communication apparatus according to
claim 5, wherein
the operation information contains information indicating
an alteration operation of volume on the wireless
communication apparatus in a case where the packet
error rate contained in the communication state infor-
mation is greater than the threshold; and
the processor decides not to alter the quality of the media
data when the operation information indicates that the
volume is turned up, and decides to lower the quality of
the media data when the operation information does not
indicate that the volume is turned up.
7. The wireless communication apparatus according to
claim 1, wherein the processor
generates user information by deciding a user of the
wireless communication apparatus when the packet
error rate contained in the communication state infor-
mation is greater than the threshold; and
decides the quality of the media data using not only the
communication state information and the usage situa-
tion information, but also the user information.
8. The wireless communication apparatus according to
claim 7, wherein
the user information contains information on whether the
user of the wireless communication apparatus is a child
or not; and
the processor decides not to alter the quality of the media
data when the user information indicates a child.
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